Supplementary Information
Control Images Figure S1 . Xe MR control images (NSA=3) of a Sprague-Dawley rat brain absent any cage molecule. A) A 2D gradient echo (GE) Xe MR image of the brain following the application of an off-resonance pre-pulse (+260 ppm). B) Same as A) but following an on-resonance HyperCEST saturation pre-pulse at the chemical shift of the CB6 cage molecule (which was absent) (+123.4). C) A saturation map constructed by subtracting, pixel-by-pixel, the on-resonance HyperCEST image from the off-resonance control image, and dividing by the off-resonance control image as explained in the methods section. Notice the absence of a HyperCEST effect compared to 
MR Image with On Resonance Saturation Pulse (HyperCEST)
A matrix of the MR image is exported from Philips MR scanner to Matlab for processing.
The matricies are converted to MR images using the Matlab script below.
The MR images are normalized with respect to noise by sampling a representative noise area, in this case, the first 10x10 voxels. Each pixel is divided by the standard deviation of the noise to obtain an SNR map.
The SNR maps are smoothed by convoluting the SNR matrix by a 3x3 Gaussian convolution matrix.
A mask of the off-resonance image is taken to remove background noise. This is necessary because during the creation of the HyperCEST saturation map 1 . Masking is necessary because noise subtracted from noise and divided by noise results in an image where the noise is indistinguishable from the object.
The smoothed on Resonance SNR Map is subtracted is subtracted from the off resonance SNR map and divided by the off-resonance SNR map and multiplied by the mask to create a HyperCEST saturation map as seen in figure 3F of the manuscript. The color map is changed to "hot". 
